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Pollen was analysed in 25 thyme honey samples from Spain. The honey samples were provided by professional
beekeepers, and pollen was obtained by centrifugation. A minimum of 8% of Thymus sp. pollen is considered suffi-
cient to typify a honey as unifloral when considering pollen grains from anemophilous and nectarless plants. The
quantitative analysis showed that nectar is the main honey source in the samples studied. The qualitative analy-
sis of the samples revealed the presence of 53 taxa belonging to 27 families. The Spanish thyme honeys of the
studied region are characterized by their medium to high numbers of grains of pollen (NGP; mean = 155 000) and
their medium to high content of honeydew indicator elements (HDE; mean = 8300). Genista type (present in 100%
of the samples), Echium plantagineum and Reseda luteola (90%), Eucalyptus type (80%), Calendula type and Olea
europaea (75%), and Cistus monspeliensis (70%) may be mentioned among the characteristic accompanying spe-
cies of this honey type. © 2004 The Linnean Society of London, Botanical Journal of the Linnean Society, 2004,
146, 323–330.
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INTRODUCTION
Honey is the nectar and sugar exudation of plants
gathered, modified and stored in honey combs by hon-
eybees. The composition and properties of honeys vary,
mainly because of the floral sources utilized by the
bees. The characterization of honeys was initiated by
the analysis of their pollen content, the objective being
to differentiate between exotic honeys and European
types produced in Germany and Switzerland (Barbier,
1958; Louveaux & Vergeron, 1964). Pollen spectra
revealed appreciable differences among the honeys.
Usually, a honey is considered to be produced mainly
from one plant (unifloral) if the pollen frequency of
that plant is >45%. Some pollen grains such as Citrus,
Tilia, Robinia and members of the Lamiaceae, e.g.
Lavandula, Rosmarinus officinalis, Salvia and Thy-
mus, are under-represented in the honey spectra, and
10–30% of these pollen types are considered sufficient
to indicate a honey as unifloral. For over-represented
pollen types (Eucalyptus, Castanea sativa, Cynoglos-
sum officinale and Myosotis), a honey is regarded as
unifloral only when the predominant pollen type rep-
resents more than 90% of the total (Maurizio, 1979).
In Spain and Mediterranean countries in general,
certain unifloral honeys have been the subject of
numerous studies on their pollen and physicochemical
properties. They include eucalyptus, orange, sun-
flower, lavender, heather, rosemary and honeydew
honeys among others (Kirkwood, Mitchell & Smith,
1960; Louveaux & Abed, 1984; Accorti et al., 1986;
Serra-Bonvehí, Gomez-Pajuelo & Gonell-Galindo,
1987; Serra-Bonvehí, 1988; Pérez-Arquillué et al.,
1994, 1995; Serra-Bonvehí & Ventura-Coll, 1995;
Roselló-Caselles et al., 1996; Mateo & Bosch-Reig,
1998; Andrade et al., 1999; Terrab, Díez & Heredia,
2003a, 2003b).
Although the Lamiaceae is, along with the Legumi-
nosae and Rosaceae, one of the botanical groups of
highest interest from an apicultural point of view
(Ricciardelli-D’Albore & Persano-Oddo, 1981), certain
unifloral honeys such as the thyme ones have been
poorly studied in Spain. This is surprising given the
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sumed across the country, notably in Castellón, Gran-
ada and Málaga. Most studies characterizing this
unifloral honey have been from other countries in the
Mediterranean basin (Italy, Greece and Morocco)
(Accorti et al., 1986; Damblon, 1987, 1988; Persano
et al., 1995; Thrasyvoulou & Manikis, 1995; Tsigouri
& Passaloglou-Katrali, 2000).
Thyme honey is prized by consumers for its golden/
dark amber colour, strongly aromatic scent and its
slow rate of granulation (Sáenz-Laín & Gómez-
Ferreras, 2000), and also attracts scientific interest.
Its geographical typification would be of considerable
international importance. Thus, the goal of this work
is to characterize Spanish thyme honeys and to estab-
lish geographical markers that may help to distin-
guish honeys of this region from those of different
geographical origin.
MATERIAL AND METHODS
We analysed pollen in 25 samples of thyme honey
selected from 60 Spanish honeys collected in 2002.
These honeys show the following characteristics:
golden/dark amber colour; the soft odour of thyme
flowers; persistent flavour; fine and coarse crystalliza-
tion. A minimum of 8% pollen from Thymus sp. was
required to designate these honeys as unifloral from a
melissopalynological point of view.
The samples were collected from professional bee-
keepers; the honey was extracted by centrifugation.
The collection sites are listed in the Appendix and
shown in Figure 1.
QUANTITATIVE ANALYSIS
Four slides of each honey sample covering the whole
surface of each slide were prepared following Maurizio
(1979), without any chemical treatment, and analysed
using light microscopy (LM). Counts were made for
the numbers of pollen grains (NPG) and honeydew ele-
ments (HDE: fungal spores and mycelium) on each
slide.
QUALITATIVE ANALYSIS
Acetolyzed slides were prepared following Erdtman
(1960), slightly modified, and always using a subsam-
ple of 10 g of honey. Following the results obtained by
Behm, VonderOhe & Henrich (1996), at least 500 pol-
len grains were counted on four different slides for
each honey sample. The different pollen types were
identified mainly using a key (Díez, 1987), plus refer-
ence slides from the collection at the Department of
Botany, University of Seville. When possible, identifi-
cation was made to a specific level (e.g. Ridolfia sege-
tum), but otherwise to a generic level (e.g. Eucalyptus
type) or to the pollen type (e.g. Echium plantagineum
type). The pollen types are named according to
Persano-Oddo & Ricciardelli-D’Albore (1989). Field
observations were made while collecting the samples
and, in these cases, the most likely species are quoted
Figure 1. Distribution of the honey samples studied. A, Almería province; Ab, Albacete province; B, Barcelona province;
Ca, Cádiz province; Cc, Cáceres province; Cs, Castellón province; Cu, Cuenca province; Gr, Granada province; Gu,
Guadalajara province; H, Huelva province; J, Jaén province; M, Madrid province; Ma, Málaga province; Mu, Murcia
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in brackets after the pollen type [e.g. Ononis type
(Ononis natrix)].The information on pollen grains
from anemophilous and nectarless plants in this study
was authenticated by the authors in the field or
recorded from literature (Crane, 1979; Herrera, 1985;
Talavera et al., 1988; Ricciardelli-D’Albore, 1998;
López et al., 1999; Rodríguez, Ortega & Devesa, 1999).
RESULTS AND DISCUSSION
The results from the quantitative analysis are sum-
marized in Table 1. One sample was rich in pollen
grains (Class IV) (Maurizio, 1979), 23 showed a
medium content (Classes II and III) and the remain-
ing sample was quite poor in pollen sediments.
The NPG in 10 g of honey ranges between 9500
(sample 25) and 640 000 (sample 21). Although all the
samples show the presence of HDE, generally speak-
ing they are sparse, ranging from 1300 (sample 25) to
24 800 (sample 21).
The results from the qualitative analysis are shown
in Table 2, where the pollen types detected and their
corresponding percentages on the different samples
are shown. We identified 53 pollen types from 27
families.
The best-represented families are Asteraceae (eight
types), Cistaceae and Fabaceae (five types) and Bras-
sicaceae (four types). The most frequent families found
are: Cistaceae, Fabaceae and Lamiaceae (present in
100% of the samples), Asteraceae (95%), Boraginaceae
and Resedaceae (90%), Myrtaceae (80%), Oleaceae
and Scrophulariaceae (75%), Brassicaceae (70%),
Fagaceae (55%), and Apiaceae and Salicaceae (50%).
The only pollen type present in all the samples along
with Thymus sp. is Genista type (from 1% to 43%). The
other pollen types were represented as follows; figures
are number of samples in which they are present fol-
lowed by range of percentages out of total pollen in sam-
ple: Echium plantagineum type and Reseda luteola
type, 22 samples, >1–41%; Eucalyptus, 20 samples, <1–
78%; Calendula type and Olea europaea, 19 samples,
<1–43%; Cistus monspeliensis, 18 samples, <1–17%;
Kickxia type and Senecio type, 17 samples, <1–34% and
<1–6%, respectively; Ononis type, 15 samples, very low
percentages (£ 7%); Quercus type, 14 samples, <1–24%;
Centaurea calcitrapa type and Pimpinella anisum, 13
samples, <1–8%; Halimium type, 12 samples, 14% (in
sample 7); Trifolium arvensis type, 11 samples, <1–2%;
Raphanus type and Salix triandra type, 10 samples,
<1–28% and <3%, respectively; Capsella type, Lythrum
salicaria type and Papaver type, 9 samples; Helianthe-
mum type, 8 samples, <1–6%; Ceratonia siliqua, Crepis
type, Hyosciamus albus gr., Muscari type, Poaceae
(> 37 mm) and Teucrium scorodonia type, 7 samples,
<1–5%; Cistus salvifolius, Anthemis type, Campanula
erinus type and Erica type, 6 samples, <1–27%; Ono-
brychis type, Plantago type, Solanum nigrum and Ver-
bascum type, 5 samples, <1–5%; Lactuca type, 4
samples, very low percentages (< 2%); Anthyllis cyti-
soides type, Reseda media type, Ridolfia segetum, Salix
fragilis type and Silene vulgaris type, 3 samples, <1–
23%; Carthamus type, Polygala vulgaris, Rhamnus
alaternus type and Xanthium type, 2 samples; Aspar-
agus acutifolius type, Cucumis type, Cynoglossum
cheirifolium, Ecbalium elaterium, Sinapis type and
Thymelaea type, 1 sample, <1–4%.
The thyme honeys of Spain mainly come from Thy-
mus mastichina (L.) L. and T. capitatus (L.) Hoff-
manns. & Link [= Thymbra capitata (L.) Cav.]. They are
species with a wide nectar production but with quite
low pollen grain content (2300 pollen grains/flower)
(Ortiz, 1989), and show a moderately long flowering
period of April–September (Valdés, Talavera & Fernan-
dez-Galiano, 1987). As it can be seen in Table 1, the per-
Table 1. Summarized results of the quantitative analysis
Sample NPG HDE BEN Class*
1 64 600 6 300 70 900 II
2 376 000 14 400 390 000 III
3 127 800 6 400 134 200 III
4 66 100 10 200 76 300 II
5 26 260 4 400 30 660 II
6 488 000 3 200 491 200 III
7 71 800 6 000 77 800 II
8 222 133 14 800 236 933 III
9 149 334 9 666 159 000 III
10 111 360 3 120 114 480 III
11 28 233 2 867 31 100 II
12 84 000 2 800 86 800 II
13 273 200 11 200 284 400 II
14 27 400 3 866 31 266 II
15 158 061 4 561 162 622 III
16 138 586 24 198 162 784 III
17 99 733 9 400 109 133 III
18 68 826 5 534 74 420 II
19 108 200 10 200 118 400 III
20 279 400 5 600 285 000 III
21 640 000 24 800 664 800 IV
22 73 300 14 100 87 400 II
23 44 000 4 400 48 400 II
24 155 733 5 400 161 133 III
25 9 500 1 300 10 800 I
NPG, number of pollen grains; HDE, number of honeydew
indicator elements; BEN, number of botanical elements
(NGP + HDE). *I, honeys < 20 000 pollen counted grains
per 10 g; II, honeys ranging between 20 000 and 100 000
pollen counted grains per 10 g; III, honeys ranging between
100 000 and 500 000 pollen counted grains per 10 g; IV,
honeys ranging between 500 000 and 1000 000 pollen
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centage of Thymus type pollen ranges between 8%
(sample 25) and 31% (sample 7); these are quite low
percentages when compared with results from other
authors such as Tsigouri & Passaloglou-Katrali (2000).
In any case, these low percentages of the Thymus type
pollen are greatly increased (ranging between 11% in
sample 14 and 73% in sample 5) when the pollen grains
from anemophilous and nectarless plants (Calendula
type, Centaurea calcitrapa type, Campanula erinus,
Cistaceae, Genista type, Ononis type, Quercus type,
Olea europaea, Papaver type, Plantago type, Pimp-
inella villosa, Poaceae > 37 mm, Reseda spp., Kickxia
type, Senecio type, Verbascum type ) are excluded in the
calculation of the percentages (Table 3).
This honey type is characterized by its high pollen
content (mean NGP = 155 000), when compared with
other honeys with the same floral origin (Accorti et al.,
1986: NGP = 20 000); 48% of the honeys belong to
Class III of Maurizio and 44% to Class II. They are also
characterized by their high HDE content (  = 8300).
The most characteristic accompanying species are
Genista type, present in 100% of the samples, followed
by Echium plantagineum type and Reseda luteola
(90%), Eucalyptus type (80%), Calendula type and
Olea europaea (75%), and Cistus monspeliensis (70%).
X
The thyme honeys from Spain can be clearly differ-
entiated from those of other producing areas such as
Italy, which show Rhus, Pistacia, Carthamus and Myr-
tus as accompanying species. They are also clearly dif-
ferentiated from thyme honeys of Turkey, where
Thymus is accompanied by Astrantia, Euphorbia and
Punica,  and  Cyprus,  characterized  by  the  presence
of Teucrium, Sophora, Hypericum and Myrtus
(Ricciardelli-D’Albore & Vorwohl, 1979). They can be
differentiated from the Greek thyme honeys owing to
the presence of Rubus, Pistacia lentiscus, Salvia,
Origanum and Satureja in the latter (Tsigouri &
Passaloglou-Katrali, 2000). Also, thyme honeys
(Thymus satureioides) from the Great Atlas (South
Morocco) can be differentiated from the Spanish ones
by the presence of Ononis natrix and Eryngium ilici-
folium (Damblon, 1988).
The only study previously published on this honey
type in Spain was carried out by Roselló-Caselles et al.
(1996). These authors studied 22 Lamiaceae honeys
from the Valencia region (east Spain); seven of these
samples were unifloral of thyme, with Quercus, Geni-
sta, Cistaceae and Papaver, among others, as accom-
panying taxa. This is in agreement with the data
obtained for sample 7 in this study, which comes from
the same geographical area (Valencia region).
ACKNOWLEDGEMENT
The authors would like to thank Dr M. P. Romero for
her advice and corrections.
REFERENCES
Accorti M, Persano L, Piazza MG, Sabatini AG. 1986.
Schede di caratterizzazione delle principali qualitá di mieli
Italian. Apicoltura 2: 3–35.
Andrade PB, Amaral MT, Isabel P, Carvalho JCMF,
Seabra RM, Da-Cunha AP. 1999. Physicochemical
attributes and pollen spectrum of Portuguese heather hon-
eys. Food Chemistry 66: 503–510.
Barbier EC. 1958. Examen pollinique de quelques miels uni-
floraux. Annales de l’Abeille 2: 73–76.
Behm F, VonderOhe K, Henrich W. 1996. Reliability of pol-
len analysis in honey. Deutsche Lebensmittel Rundschan 92:
183–188.
Crane E. 1979. The flowers honey comes from. In: Crane E, ed.
Honey. A comprehensive survey. London: Heinemann, 3–76.
Damblon F. 1987. Miels de thym du Maroc. II. Étude
palynologique des sources mellifères. Al Biruniya 3: 51–75.
Damblon F. 1988. Caractérisation botanique, écologique et
géographique des miels du Maroc. Institut Français de
Pondichéry Travaux Section Sciences Technologie 25: 309–329.
Díez MJ. 1987. Clave general de tipos polínicos. In: Valdés B,
Díez MJ, Fernández I, eds. Atlas polínico de Andalucía Occi-
dental. Seville: Instituto de Desarrollo Régional, Univer-
sidad Sevilla Excelentísima Diputación Cádiz, 21–61.
Table 3. Percentage of Thymus pollen in each sample after
eliminating the pollen grains from anemophilous and
nectarless plants
































niversidad de Sevilla user on 02 M
ay 2019
330 A. TERRAB ET AL.
© 2004 The Linnean Society of London, Botanical Journal of the Linnean Society, 2004, 146, 323–330
Erdtman G. 1960. The acetolysis method. A revised descrip-
tion. Svensk Botanisk Tidskrift 54 (4): 561–564.
Herrera J. 1985. Nectar secretion patterns in southern Span-
ish mediterranean shrublands. Israel Journal of Botany 34:
47–58.
Kirkwood KC, Mitchell TJ, Smith D. 1960. An examination
of the occurrence of honeydew in honey. Analyst 85: 412–416.
López J, Rodríguez TR, Ortega AO, Devesa JA, Ruiz T.
1999. Pollination mechanisms and pollen-ovule ratios in
some Genisteae (Fabaceae) from southwestern Europe. Plant
Systematics and Evolution 216: 23–47.
Louveaux J, Abed L. 1984. Les miels de l’Afrique du nord et
leur spectre pollinique. Apidologie 15: 145–170.
Louveaux J, Vergeron Ph. 1964. Etude du spectre pollinique
de quelques miels espagnols. Annales de l’Abeille 7: 329–347.
Mateo R, Bosch-Reig F. 1998. Classification of Spanish uni-
floral honeys by discriminant analysis of electrical conduc-
tivity, color, water content, sugar, and pH. Journal of
Agricultural and Food Chemistry 46: 393–400.
Maurizio A. 1979. Microscopy of honey. In: Crane E, ed. Honey.
A comprehensive survey. London: Heinemann, 240–257.
Ortiz PL. 1989. Melitopalinología en Andalucía Occidental.
Unpublished DPhil Thesis, Seville University.
Pérez-Arquillué C, Conchello R, Ariño A, Juan T, Her-
rero A. 1994. Quality evaluation of Spanish rosemary (Ros-
marinus officinalis) honey. Food Chemistry 51: 207–210.
Pérez-Arquillué C, Conchello R, Ariño A, Juan T, Herrero
A. 1995. Physicochemical attributes and pollen spectrum of
some unifloral Spanish honeys. Food Chemistry 54: 167–172.
Persano L, Piazza MG, Sabatini AG, Accorti M. 1995. Char-
acterization of unifloral honeys. Apidologie 26: 453–465.
Persano-Oddo L, Ricciardelli-D’Albore G. 1989. Nomen-
clatura melissopalinológica. Apicoltura 5: 63–72.
Ricciardelli-D’Albore G. 1998. Mediterranean melissopa-
lynology. Perugia: Institute of Agricultural Entomology, Uni-
versity of Perugia.
Ricciardelli-D’Albore G, Persano-Oddo L. 1981. Flora
Apística Italiana. Rome: Istituto Sperimentale per la
Zoología Agraria.
Ricciardelli-D’Albore G, Vorwohl G. 1979. Mieles monoflo-
rales en el Mediterráneo documentado con ayuda del análisis
microscópico de mieles. In: Interational Federation of Bee-
keepers’ Associations, Apimondia, ed. XXVII Congreso Inter-
nacional de Apicultura de Apimondia Athenas. Bucharest,
Romania: Apimondia Publishing House, 201–208.
Rodríguez TR, Ortega AO, Devesa JA. 1999. Types of
androecium in the Fabaceae of SW Europe. Annals of Botany
83: 109–116.
Roselló-Caselles J, Burgaz-Moreno E, Mateu-Andrés I,
Gómez-Ferreras C. 1996. Espectro polínico de mieles de
Labiadas valencianas. Botanica Macaronesica 23: 155–166.
Sáenz-Laín C, Gómez-Ferreras C. 2000. Mieles españolas.
Caracterización e identificación mediante el análisis del
polen. Madrid: Mundi-Prensa.
Serra-Bonvehi J. 1988. Propietés physico-chimiques, compo-
sition et spectre pollinique des miels de Lavandula latifolia
Medical, produits en Espagne. Sciences des Aliments 8: 295–
307.
Serra-Bonvehí J, Gómez-Pajuelo A, Gonell-Galindo J.
1987. Composición, propiedades físico-químicas y espectro
polínico de algunas mieles monoflorales de España. Alimen-
taria 185: 61–84.
Serra-Bonvehí J, Ventura-Coll F. 1995. Characterization of
Citrus honey (Citrus spp.) produced in Spain. Journal of
Agricultural and Food Chemistry 43: 2053–2057.
Talavera S, Herrera J, Arroyo J, Ortiz PL, Devesa JA.
1988. Estudio de la flora apícola de Andalucía Occidental.
Lagascalia 15 (Extra): 567–591.
Terrab A, Díez MJ, Heredia FJ. 2003a. Palynological, phys-
icochemical and colour characterisation of Moroccan honeys.
I. River red gum (Eucalyptus camaldulensis Dehnh) honey.
International Journal of Food Science and Technology 38:
379–386.
Terrab A, Díez MJ, Heredia FJ. 2003b. Palynological, phys-
icochemical and colour characterisation of Moroccan honeys.
II. Orange (Citrus sp.) honey. International Journal of Food
Science and Technology 38: 387–394.
Thrasyvoulou A, Manikis J. 1995. Some physicochemical
and microscopic characteristics of Greek unifloral honeys.
Apidologie 26: 441–452.
Tsigouri A, Passaloglou-Katrali M. 2000. A scientific note
on the characteristics of thyme honey from the Greek island
of Kithira. Apidologie 31: 457–458.
Valdés B, Talavera S, Fernández-Galiano E. 1987.







4, Sierra Granada (Granada);
5, Temple (Granada);







13, Sierra de Frades (Salamanca);
14, Alcarria (Guadalajara);
15, Ossa de Montiel (Albacete);
16, La Peñota (Madrid);
17, Otívar (Granada);
18, Sierra Segura (Jaén);
19, Los Corrales (Sevilla);
20, Sierra Nevada (Granada);
21, Serra de Queralt (Barcelona);
22, Calatayud (Zaragoza);
23, La Mestas (Cáceres);
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